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AMENDMENTS TO THE CLAIMS 

1 . (Withdrawn) A method for analyzing a copper electroplating solution 
containing an additive, which comprises determining the lime-dependent potential change at 
a cathode ciinent density of 0.1 - 20 A/dm^ to thereby judg^ the fillability with the copper 
electroplating solution. 
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2. (Withdrawn). The method for analyzing a copper electroplatmg solution as 
claimed in claim 1, wherein ftic time-dependent potential change determination is effected 
while the rotation of the working electrode is controlled in the range of 100 - 7500 rpm. 

3 . (Withdrawn) The method for analyzmg a copper electroplating solution as 
claimed in claim 1, wherein the fillability is judged by obtaining the potential change speed 
in the initial stage of electrolysis and the potential convergent point from the 
time-dependent potential change curve for a predetermined period of tune after the start of 
the electrolysis. 

4. (Withdrawn) The method for analyzing a copper electroplating solution as 
claimed in claim 1. wherein the fillability is judged by approximating die time-dependent 
potential change curve for a predetermined period of time after the start of the electrolysis, 
according to ttie Boltzmann's function represented by the following numerical formula ( 1 ), 
to thereby obtain the potential change speed dx: 



^ (1) 

1 + e 
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5. (Currently amended) An apparatus for analyzing the fillabilitv with a copper 
electroplating solution, which comprises using thfr-a method for analyzing a copper 
electroplating solution of claim 1 containing an additive- which comprises determining the 
time-dependent potential chanpe at a cathode current density of 0.1-20 A/dm^ to thereby 
judge the fillabilitv wit h the copper electroplating solution. 

6. (Withdrawn) A method for fabricating a semiconductor product, wliich 
comprises using the method for analyzing a copper electroplating solution of claim 1 and 
controlling tlie condition of the solution so as to malce the time-dependent change curve 
profile of the solution near to that of the original solution when it is judged that the 
condition of the solution is not good and satisfactory fillability could not be obtained. 

7 . (Witlidrawn) A method for analyzing a copper electroplating solution used in 
copper electroplating for fiUing a copper metal in a via-hole or a trench installed in a 
semiconductor product, which comprises using an electrochemical ceU composed of a 
working electrode (rotary electrode)* a reference electrode and a copper electrode (counter 
electrode) for a copper electroplating solution, electrolyzing the solution with the working 
electrode (rotary electrode) as a cathode so as to make the cathode current density 
controlled in die range of 0.1 - 20 A/dm^ determining the time-dependent potential change 
between the catfiode and the reference electrode for a predeteimined period of time after the 
start of tlie elecdolysis, and judging the fillability with the copper electroplating solution 
from the time-dependent change curve profile. 

8 . (Withdrawn) The mefliod for analyzing a copper electroplating solution as 
claimed in claim 7, wherein the time-dependent potential change determination is effected 
while die rotation of the working eleccrode is controlled in the range of 100 - 7500 rpm. 
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9. (Withdrawn) The method for analyzing a copper electroplating solution as 
claimed in claim 7, wherein tfie fillability is judged by obtaining the potential change speed 
in the initial stage of electrolysis and the potential convergent point from the 
time-dependent potential change curve for a predetermined period of time after the start of 
the electrolysis. 

10. (W .Ihdrawn) The method for analyzing a copper electroplating solution as 
claimed in claim 7, wherein the fillability is judged by approximatmg the time^ependent 
potential change curve for a predetermined period of time affitt: the start of the electrolysis, 
according to the Bgltsmann's function represented by the following numerical formula (1), 
to thereby obtain the potential change speed dx in the initial stage and the potential 
convergent point A2; 

A1-A2 , (1) 

y = - — ^+/42. 

i + e ^ 

1 1 . (Currently amended) An apparatus for analyzing the fillability with a copper 
electtoplatmg solution, which comprises using fee a method for analyzing a copper 
electroplating solution of claim - ^ used in copocr electroplating for filling a cooper metal in a 
vta-hole or a trench in stalled in a semiconductor product which comorises using an 
electrochemical cell compose d of a working electrode frotarv electrode), a reference 
electrode and a copper electrode fc ounter electrode) for a copper electroplating solution 
electrolvzing the solution with the working electrode rrotarv electrode) as a cathode so as to_ 
make the cathode current densi ty controlled in the range of 0.1-20 AJdm\ determining the 
time-dependent potential chan ge between the cathode and the reference electrode for a 
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predetenninsd period of time aft er the start of the electrolysis, and judging the fillabilitv with 
the copp er electroplating solution firom the time-dependent chanee curve profile. 

12- (Withdrawn) A method for fabricating a semiconductor product, which 
comprises asbg the method for analyzing a copper electroplating solution of claim 7 and 
controlling the condition of the solution so as to make the time-dependent change curve 
profile of the solution near to fliat of the origmal solution when it is judged that the condition 
of the solution is not good and satisfactory fillability could not be obtained, 

13. (Withdrawn) A method for analyzing a copper electroplatmg solution 
containing an additive, which comprises using an electrochemical cell composed of a 
working electrode (rotary electrode), a reference electrode and a copper electrode (coumer 
electrode) for a copper electroplating solution, electrolysing the solution with the woilcing 
electrode (rotary elechxide) as a cathode so as to make the cathode current density 
controlled in the range of 0. 1 - 20 A/dra^ and determining die time-dependent potential 
change for a predetermined period of time after the start of the electrolysis to thereby judge 
the uniformity of electrodcposirion (film properties and fihn tliickncss uniformity) widi the 
solution. 

J 4. (Withdrawn) The method for analyzing a copper electroplating solution as 
claimed in claim 13, wherein the time-dependent potential change determination is 
effected while die rotation of the working electrode (rotary electrode) is controlled in the 
range of 1-7500 rpm. 

15. (Wthdrawn) The method for analyzing a copper electroplating solution as 
claimed in claim 13, wherein the fillability is judged obtaining the potential change speed 
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in the initial stage of clecliolysis and the potential convergent point fn^m the 
time-dependent potential change curve for a predetermined period of time after the start of 
the electrolysis. 

16. (Withdrawn) The mettiod for analyzing a copper electroplating solution as 
claimed in claim 13, wherein the uniformity of electrodeposition (film properties and film 
thickness uniformity) is quantitatively judged by approximating the time-dependent 
potential change curve according to the Boltzmann's function represented by the following 
numerical formula (1) to thereby obtain the potential change speed dx: 

^ (1) 

x^+M^ 

17. (Currently amended) An apparatus for analyzing the fiUabilitv with a copper 
electroplating solution, which comprises using a method for analyzing a copper 
electroplating solution of cloirrt 13 containing an additive, which comprises usin^ an 
electrochemical cell compos ed of a working electrode frotary Qlectrode\ a reference 
electrode and a copoer el ectrode fcounter electrode) for a copper electroplating solution, 
elect3:olvzing the solution with t he working electrode frotarv electrode) a^ a cathode sn t/^ 
make the cathode current dens ity controlled in the range of 0. 1-20 A/dml and determining 
the time -dependent potential chance for a predetermined period of time after the start of the 
electrolvsis to thereby iudf^e the uniformity of electrodeposition (film properties and film 
thickness uniformity) with the solution. 
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1 8. (Withdrawn) A method for fabricating a semiconductor product, which 
comprises using the method for analyzing a copper electroplating solution of claim 13 and 
controlling the condition of the solution so as to make the time-dependent change curve 
profile of the solution near to that of the original solution when it is judged fliat the 
condition of the solution is not good and satisfactory fillability could not be obtained. 

19. (Withdrawn) A method for analyzing a copper electroplating solution used 
in copper electroplating for filling a copper metal in a via-hole or a trench installed in a 
semiconductor product, which comprises using an electrochemical cell composed 
of a working electrode (rotary electrode), a reference electrode and a copper electrode 
(counter electrode) for a copper electroplating solution, elecirolyzing the solution 
with the working electrode (rotary electrode) as a cathode so as to make the cathode 
current density controlled in the range of 0.1 - 20 A/dm^, controlling the 
rotation of the working electrode (rotary electrode) in two stages falling within a range 
of 0 - 7500 rpm, determining the time-dependent potential change between the 
cathode and the reference electrode at different rotations, and comparing the 
time-dependent change curves with each other to thereby judge the fillability with 
the copper electroplatmg solution- 

20. (Currently amended) An apparatus for analyzing the fillabililv with a copper 
electroplating solution, which comprises using ^be a method for analyzing a copper 
electroplating solution of claim 19 used in cooper electroplating for filling a coopcr metal in 
a via-hole or a trenc h installed in a semiconductor product, which comprises using an 
electroc hemical cell composed of a working electrode (rotary electrodel a reference 
electrode and a copper electrode f counter electrode) for a copper electroplating solution. 
electrolvzme the solution with the w orking electrode fTOtarv electrode) as a cathode so as to 
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make the cathode current density controlled in the range of 0.1-20 AJdm\ controlling the 
rotation of the working electtode frotarv electrode) in two stages fall ing within a range of 
0-7500 rp m, determining the time-dependent potential change between the cathode and the 
reference electrode at different rotations, and comparing flic time-dependent change curves 
with each other to thereby judge the fillabilitv with the copper electroplating solution, 

21. (Withdrawn) A method for fabricating a semiconductor product, which 
comprises using the method for analyzing a copper electroplating solution of claim 1 9 and 
controlling the condition of the solution so as to make the time-dependent change curve 
profile of the solution near to that of the original solution when it is judged that the 
condition of the solution is not good and satisfactory fiUability could not be obtained. 

22. (New) The apparatus for analyzing a copper electroplating solution as 
claimed in elaimS, wherein the fiUability is judged by approximating the time-dependent 
potential change curve for a predeteirained period of time after the start of the electrolysis, 
according to the Boltzmann's function represented by the following numerical formula (1), to 
thereby obtain the potential change speed dx: 

Al-Az (1) 

y= x=x^+A2. 

23- (New) The apparatus for analyzing a copper electroplating solution as 
claimed in claim 1 1, wherein the fillability is Judged by approximating the time-dependent 
potential change curve for a predetermined period of time after the start of the electrolysis, 
according to the Boltzmann's function represented by the following numerical formula (1), to 
thereby obtain the potential change speed dx: 
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24. (New) He ^paiatm for analyzing a copper electroplating solution as 
clamed in claim 17, wherein the fillahillty is judged by approximatmg the time-dependcat 
potential change curve for a predetemiined period of time after the start of the electrolysis, 
according to the Boltzmann's function represented by che following numerical formula (1), to 
thereby obtain the potential change speed dx: 



25. (New) The apparatus for analyzing a copper electroplating solution as 
claimed in clakn 20, wherein flic fillability is judged by approximating the time-dependent 
potential change curve for a predetennined period of time after the start of the electrolysis, 
according to the Boltzmann's fimction represented by the following numerical fonnula (1), to 
thereby obtain the potential change speed dx; 



+ Ai, 



(1) 



x -Xn 

1 



Ai -Ai 



+ ^2- 



(1) 
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